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M3o6peTeHne othocmtca k yctpomctbsm 
Ann peMOHTa o6caAnwx ko/iohh He4>TAHbix. ra- 

30BUX M APy^MX CKB3XMH C Ue/lbK) BOCCT3HOB- 

neHMfl repMeTMMHocTM m ynpOMMCHMfl ctchkm 

XO/IOHHU nyTeM yCTdHOBKM CTB/tbHOrO n/iacTu- 
PSI M C03A3HM* HanpflXeHHOM CMCteMW o6caA- 

Man Tpy5a - nnacTupw. 

Ue^b H3o6peTeHMR - yBe/iMMenne 3<J><J>eic- 

TOBHOCTM pa60Tbl rOAOBKH 33 CMCT yBe/lMMCHMfl 

paAwanbHoro ycunun Ha ceicropa it yae/ume- 
Hue cpoxa cnyx6bi. 

Ha 4>wr. 1 npeACTaB/tena AopHupywmafl 
ronoBica, npOAonwHWM pa 3 pes, b TpancnopT- 
mom no/ioxceHMn: Ha 4>mi\ 2 - popHMpyiomaa 
ronoBica, o6iamm bma. b pa6oneM no/ioxeHnw; 
Ha 4>Mr. 3 - to xe. nonepesHbiM pa3pe3 npn 
pacuJvipeHMH ceKTopOB b Tpy6e c MMHHMa/ib- 
moA ToniAMHOM CTerncM; na <t>Mr. 4 - to xce. 
nonepeMHwfl paapea npw npnxaTMM n/iacTupa 

B Tpy6e C MaXCMMS/tbHOfl tohiuhhom ctchkm. 
THApOMexaHMMecKasi AOpHnpy»oinaa rono- 

BK3 COCTOMT V13 KOpnyCd 1 C OKH3MH, Bbino/i- 



(54) rUflPOMEXAHMHECKAR flOPHMPyiO- 

luah ro/iOBKA an* pacwwpehmh roo 

PUPOBAHHOrO n/lACTblPfl B OBCAflHOfl 
KO/IOHHE . 

(57) fMAPOMexaHMMecKafl AOpHwpyioman rono- 
Bxa ana paciunpeHMH ro<J>pMpoBaHHoro nna- 
CTbipa b o6caAHOii xonoHHe. flopHMpyiomaa 
ro/iOBKa C0Aepx<HT xonyc-nyaHCOH c npoAO/ib- 
KbiMn npo<J)M/ibHbiMn KaHasKaMM, Kopnyc c ca- 
Moyn/iOTHfliomeMC« Tpy6M3TOM AM3<t>parMOw, 
CTyneHMaTUMH b nonepennoM C€*ienMM oxMa- 
mm m pa3MemeMHWMti b hmx buabmxhumu cex- 
Topa mm , cTyneHMaTWMM b nonepeMHOM 
ceneHMM. 4 m/i. 



HeHMoro b bma6 ynopHwx <j>nanueB 2 m um/hih- 
Apa-x/ieTKM 3. 3axpen/ieHHOM MeacAy <t>nanua- 
mm. OxHd xopnyca Bwno/tHeHbi CTyneHMdTbiMM 
b nonepeMHOM ceseHMM. Ha nycTOTenon 
CTBO.ibHOM MacTM xopnyca raftKOM 4 33THHyTbi: 
KOHyc-nyancoH 5. ynopnue <t>naHubi 2 m «m- 

/IMHAp-K7ieTK3 3- UM/lMHAP-KJieTXa 3 4>MKCMpy- 
CTC« T3KMM 06pa30M, MTO n/10CKOCTM 
CMMMCTpMM OKOH KOpnyCd M yCTaHOB/ieHHblX B 

HMXCiyneHHaTbix b nonepenHOM nanpas/ieHMM 

CCKTOpOB 6 COBMCmeHbl C nnOCKOCTHMM CMM- 

MeTpMM npOAonuHwx npo4>M/ibHbix xaHasox 
KOHyca-nyancoHa 5. Ha cTBO/ibHOM Macm Kop- 
nyca noA um/imhapom-k/ictkcm 3 m cexTopaMM 
G pa3MetueHd cBMoyn/ioTHmouidncp Tpy6Ma- 
Ta» AMa<t>parMa 7, B3aMMOAeMCTBy»oiua« c 

60AbUJMMM CTyneHflMM cexTOpoa 6. 

Yctpomctbo pa6oTaeT cneAywmMM o6pa- 
30M ( 4>nr. 2). 

flpu cnyc.xe b o6caAny»o xonoHHy 8 hwx- 
mmm kohou ro<t>pwpoBaHHoro n/iacTbipn 9 pac- 
nonoxeH na Konyce-nyaHcoHe 5. npuneM 
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BorMytwe nyMM nnacTupa BBeAeHW m ynwpaiOT- 
-q b npoAOnbHbie npo<t>nnbHue xaHaaxw xony- 
nyaMCOHa. rinacTUpb HaAeT na uiTaHru 10 
„ ero BepxHM* xoneu <J>MxcupyeTc« topuom 
cm/iobux mmuHAPOB aophs m/im ruAPOMexa- 

MMHeCKOrO RKOP«. 

ripw co3AaHMM pa6oMero j\aor\eHM ao- 
pMnpyioman ronoBKa bxoawt b n/iacTbipb. pac- 
wupn« ero ao n/iOTHoro KOMTaKTa c o6caAnofl 
T-pyGofl. noA AaaneHneM caMoyn/ioTHawiutie- 
c* KOMUbi uM/iMHAPn^ecKOft Aua<t>parMu 7 
nnoTHO npwi*MMaiOTC5i k CTeHKaM rnyxoro yr- 
/iy6neHMfl A, co3Aaean repMeTHMHOdb b pa6o-. 
Meft KaMepe npaxnmecxM 6e3 paAnanbHoro 
paciunpeHnq. 

UeMTpanbHaa nacTb Ana<t>pa rMU 7. pac- 
ujMpqncb, B03Ae«CTByeT Ha BbiAouacHwe cex- 
topw 6. npvixMMafl mx x neAoacwMaM hnacTbipn 
four. 2). 

flpn 3tom ocTa/ibHafl MacTb pacuinpaio- 
iue«Cfl Awa<t>parMW ynMpaeTCR b HenoABt**- 
nyio BHyTpen mk>io * noaepxHOCTb 
Uii/inHApa-xneTKVt. 

Pa6oMwe c}>yHXUMM nepeHecenwHa Gonee. 
npOHHyto m AonroBeHHyio unnuHAPMMecKyio 
vacTb AMact>parMbi. 

. Uti/iMHAPMMecKaA waQparMa. pacwMpa- 
QCb, ynwpaeTca sacTbio caoea BHeuJHe* no- 
apxHOCTw b UM/iMHAp-x/ieTky. B peay/ibTaie 
Ha Ana4»parMe B03HMKaiOT np«MoyronbHwe 

BblCTynbl WIUA BnaAMHW (B 3aBMCMM0CTM OT CTe- 
nfcHM BbiABMXeHMfl CeXTOpOfl). COOTBeTCTByiO- 

mne'onopHoft noBepxnoCTH ocHoaaHMa 
■caxAoro cexTopa. Be/Hvuma BbiAawxeHw* 
cexTopa Kone6/ieTC« a 33Bmcmmoctm otto/iium- 

HW CTeHKVl 05C3AH0M Tpy6bl, HanMMMP W/1W ot- 

cyTCTBMH nnacTwpfl. 

Ha <t>wr. 3 h 4 noxa3aHW npeAe/ibHwe cay- 
Man BbiABM*eHMR cexTopoa noA narpy3xoft: 
npw pacujupeHMViB Tpy6e c MHHWMa/ibHOfi to/i- 
muHOM CTeHxn (4>w\ 3)mb tpyoe c MaxcMMa/ib- 
how TonmwHOi* ctchkm c n/iacTwpeM (<t>Mr. 4). 
YcTynw, xoTopwe npn stom o6neraeT Ana<|>- 
parMa no nepMMeipy onopnon noBepxHOCTM 
ocHOBSHun cexropa. ne npeBbiuiaxn 3-3;5 mm. 
ripu crnaacenHbix xpoMxax w MMHMManbHwx 
aa.3opax b oxne Me*Ay cexTOpOM n xopnycoM 
MCK/iioMaeTCfl npwHUHa 6«cTporo paapyweHwa 



pe3MHbi AMa<t>parMbi: 3aTexanue m noc/ieAy«o- 
U4ee 3ameMneHne. flawe o cnyMae nopwaa am- 
a<J)parMbi na ycTyne (nocne Ai^TenbHor? 
sxcnnyaTauMM) b ronoBxe yAaeicn nerxo boc- 
5 CTdHOBMTb Heo6xoAviMoe AaBneHwe m 3aaep- 
ujMTb ycTanoBicy nnacT«p» 6e3 aaapw^ m 
ocno*HeHMM. ripw nopwae Ana^parMbi yieMxa 

WMAKOC7W B03M03KH3 TO/lbKO Mepe3 3330Pbl B 

oxne Me^y ccktopom m KOpnycoM. npw xoao- 
10 BOft nocaAxe cexTopa b oxHe cyMMapna» nn^- 
maAb 3a3opoB ne npeBbituaeT 20-40 mm . 
ymiTbiBan 6onbiuort xo34>4>MUMeHT conpoTMD- 
/ieHWR ysxoro me/ieBWAHoro 333opa m nepe- 
xpbiTMfl ochobhoh ero MaCTM pe3MHOM 
15 Awa4>parMu, Heo6xoAMMoe AaB/ieHwe mo)kct 
6wTb nerxo BOCCTaHOBneno HC3H3Mwre/ibH um 
noBuiueHHeM npow3BOAWTenbHOCTM nacocHo- 

roarperaia. 

CyMMapHoe paAwa/ibHoe yCMnwe. paasw- 
20 BaeMoe ronoBKOii. nepeAaetcn ne na 12. a na 
6 BWABMXHbix cexropoB. C/ieAOBaTe/ibHO. npn 
3tom *e pa6oMeM AaaneniiM ycwnne paA^anb- 
Horo B03AeftCTBM« cexTopa na hgao^mm ro<J>- 
pw B03pacTaeT d A»a paaa. mto rapaHmpyeT 
25 no/iHoe npHxatue n/iacjbipn. . 



<J>opMynaM3o6peTeHMn 

rMAPOMexaHMMecxaq Aopniipyioiuafl rono- 
30 Bxa A"« pacujupeHMfl ro<t>pnpOBaHHoro nna- 
CTbipn. b oGcaAHOft kohohhc BK/iK)MaK)ma« 
xoHyc-nyancoH c npoAonbHWMM npo<t>nnbHbi- 
mh KaHaaxaMM. xopnyc c pa3MemeHHMMM b 
HeM caMOyn/iOTHBioiueftcw Tpy§MaTOft waty- 
35 parMOft m bwabvdxh wmw cexTopaMM, CTyneHMa- 

TblMM B CeMeHMM. yCTB HOB/1CHHUMH C 
B03M0)^H0CTbl0 B33*1MOAeACTBMfl 60/lbUJCrt 

CTyneHbio c Awa<l>parMOrt. oT/iMMawuiaflCfl 
tbm, mto. c ue^bio yaenvmeHvin 3<()<t>eKTHBHOCTM 
40 pafiOTw ronoBXM 33 CMeT yvenmeH** paAwa/ib- 
Horo ycn/ina na cexTopa m yeenimeHMP cpoxa 
cnyx6u, BWA8i«KHwe cexiopa BunonneHw 
• CTyneHMaTWMM b nonepeMHOM ceMenwn, a xop- 
nyc MMeeT cTyneHsaTwe b nonepesHOM cese- 

45 HUM 0KH3 nOA BWABMXHbie CBXTODa. npMMGM 

nnocxocTM cwmmctphvi okoh xopnyca m npo- 
AonbHbix npo4>wnbHux xaHasox xoHyca-nyaH- 
cona coBMemeHu. 
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Enhanced efficiency of the head tor expanding the corrugated patch 
U due to the increased thrust on the sectors, and Its longer service 
life. The extendable sectors are of stepped design matched by the 
steps of the housing. The symmetry planes of the porU In the housing 
and of the longitudinal profiled grooves of the cone-punch are 

* U * ne The hydromechanical head U lowered In the casing ttrlng (8) 
so that the lower end of the corrugated patch (9) is on the cone-punch 
(6) and the concave part of the patch engages the longitudinal 
profiled grooves of the punch. The patch is held on the rod (10) and 
Its upper end Is then fixed by the actuating cylinders of the mandrel, 
^e pressure forces the cylindrical diaphragm (7) to bear on the 
U of the blind recess ensuring hermeUclty of the working space. 
USE/ ADVANTAGE . Repair of casing strings of oil. gas snd 
ucher boreholes by Installing a steel patch. Enhanced effectiveness 
of the head U due to increased radial stress on the sectors. 
Bul.26/7.7.92. (tpp Dwg.No.1/4) 
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(54) HYDROMECHANICAL CORING 
HEAD FOR EXPANDING A 
CORRUGATED PATCH IN A CASING 
(57) Hydromechanical coring head for 
expanding a corrugated patch in a casing. 
The coring head contains a conical ram 
with longitudinal shaped grooves, a body 
with self-sealing tubular diaphragm, 
ports with stepped transverse cross 
section and extendable sectors of stepped 
transverse cross section disposed therein. 
4 drawings. 
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The invention relates to devices for repair of casings in oil, gas, and other wells with the 
aim of restoring leaktightness and strength to the casing wall by placement of a steel patch 
and creation of a stressed casing — patch system. 

The aim of the invention is to improve the operational efficiency of the head as a result 
of an increase in the radial force on the sectors and an increase in service life. 

Fig. 1 shows the coring head in longitudinal section, in the run-in position; Fig. 2 shows 
the coring head, general view, in the working position; Fig. 3 shows the same in transverse 
section, for expansion of the sectors in a pipe of minimum wall thickness; Fig. 4 shows the 
same in transverse section, while the patch is being squeezed in a pipe of maximum wall 
thickness. 

The hydromechanical coring head consists of body 1 with ports implemented 
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as support flanges 2 and cage cylinder 3, secured between the flanges. The ports of the body 
are implemented with stepped transverse cross section. The following are screwed onto the 
hollow stem portion of the body by nut 4: conical ram 5, support flanges 2, and cage 
cylinder 3. Cage cylinder 3 is secured in such a way that the symmetry planes of the ports of 
the body and sectors 6 that are stepped in the transverse direction and mounted thereon are 
aligned with the symmetry planes of the longitudinal shaped grooves of conical ram 5. Self- 
sealing tubular diaphragm 7, engaging the large steps of sectors 6, is disposed on the stem 
portion of Ihe body, under cage cylinder 3 and sectors 6. 
The device operates as follows (Fig. 2). 

As it is lowered into casing 8, the lower end of corrugated patch 9 is positioned on 
conical ram 5, where 
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the concave elements of the patch are inserted into and rest against the longitudinal shaped 
grooves of the conical ram. The patch is put on rod 10 and its upper end is secured by the end 
face of the actuating cylinders of the mandrel or the hydromechanical anchor. 

When the working pressure is created, the coring head enters the patch, expanding it 
until it makes close contact with the casing. Under pressure, the self-sealing ends of 
cylindrical diaphragm 7 are tightly squeezed against the walls of blind recess A, creating a 
leaktight seal in the working chamber virtually without radial expansion. 

The central portion of diaphragm 7, in expanding, acts on extendable sectors 6, 
squeezing them against the areas of undercompression of the patch (Fig. 2). 

In this case, the remainder of the expanding diaphragm rests against the stationary inner 
surface of the cage cylinder. 

The working functions are transferred to the stronger and more durable cylindrical 
portion of the diaphragm. 

The cylindrical diaphragm, while expanding, is supported by part of its own outer 
surface in the cage cylinder. As a result, rectangular ridges or grooves (depending on how far 
the sectors are extended) appear on the diaphragm, corresponding to the bearing surface of 
the base for each sector. How far a sector is extended varies depending on the thickness of 
the casing wall, the presence or absence of a patch. 

Figs. 3 and 4 show the limiting cases for extension of the sectors under load: upon 
expansion in a pipe with minimum wall thickness (Fig. 3) and in a pipe with maximum wall 
thickness, with a patch (Fig. 4). The projections, which in this case encircle the diaphragm 
along the perimeter of the bearing surface of the base of the sector, do not exceed 3-3.5 mm. 
Smooth edges and minimal gaps in the port between the sector and the body eliminate a 
reason for rapid failure 
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of the rubber of the diaphragm: inward leakage and subsequent pinching. Even if breakage of 
the diaphragm at a projection occurs (after prolonged operation), the required pressure can be 
easily restored in the head and placement of the patch can be completed without failures or 
problems. If breakage of the diaphragm occurs, fluid leakage is possible only through gaps in 
a port between a sector and the body. For a free fit of the sector in the port, the total area of 
the gaps is no greater than 20-40 mm 2 . Considering the high drag coefficient of the narrow 
slot gap and considering that most of it is overlapped by the rubber diaphragm, the required 
pressure can be easily restored with a slight increase in the delivery of the pumping unit. 

The total radial force exerted by the head is transmitted to 6 extendable sectors rather 
than 12. Consequently, for the same working pressure, in this case the radial force exerted by 
the sector on an area of undercompression of the corrugation increases by a factor of two, 
which ensures that the patch is completely pressed down. 

Claim 

A hydromechanical coring head for expanding a corrugated patch, in a casing, including 
a conical ram with longitudinal shaped grooves, a body wherein are disposed a self-sealing 
tubular diaphragm and extendable sectors of stepped cross section, mounted so that a large 
step can engage the diaphragm, distinguished by the fact that, with the aim of improving the 
operational efficiency of the head as a result of an increase in radial force on the sector and an 
increase in service life, the extendable sectors are implemented with stepped transverse cross 
section, and the body has ports of stepped transverse cross section to accommodate the 
extendable sectors, where the symmetry planes of the ports of the body and the longitudinal 
shaped grooves of the conical ram are aligned. 
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[see Russian original for figure] [see Russian original for figure] 



Fig. 1 

Fig. 2 
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[see Russian original for figure] 



Fig. 3 



[see Russian original for figure] 



Fig. 4 
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